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PORT AUTHORITY of NEW YORK and NEW JERSEY 

World Trade Center 
LIFE SAFETY ENHANCEMENTS 
Resulting from Experiences during 
the Terrorist Bombing 

Engineer: Vincent E. Sbarra, P.E. File No. 93160-01 

Date: April 26, 1993 



WORLD TRADE CENTER 
LIFE SAFETY ENHANCEMENTS 

As a result of the recent terrorist bombing at the World Trade Center, there have been 
many life safety enhancement projects which increase the level of both life safety and 
property protection. These projects have been given top priority and are being conducting 
with a high degree of haste. 

The enclosed "fact sheets" were prepared by the Port Authority. It should be noted that in 
addition to restoring the existing American Multiplex alarm system (already completed) the 
fire alarm system will be upgraded by replacing existing risers, transponders and head end 
computers. The new equipment will be as manufactured by Pyrotronics and will be fully 
installed prior to switching over the various floors. The resultant alarm systems will have 
code complying lobby fire command stations and redundant computers for each tower. They 
will also have style 7 wiring. These improvements will make the fire alarm system 
considerably more reliable. 
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WTC UFE SAFETY ENHANCEMENTS 
FACT SHEET 



Phosphorescent Rc-Entrv signs in stairwells. 

Purpose: 

To provide additional back-up illumination and re-entry floor information in the stairwells in the 
event the primary power and. the back-up generator power fails. 

Location and Number of Units (Purchase & Installation Cost): ^ 

759 units total - One per stairwell, located on the stairwell side of the doors for each re-entry floor 
in lowers #1, #2, #4 & #5. Installation will be staged with the tenant re-occupancy beginning with 
zone 3 of tower 2. Several companies were contacted for bids. Purchase order was awarded to 
Ambassador Arts, Inc. They will purchase the phosphorescent material 4100 CCL from 
Hanovia/Canrad, and silk screen the text in black onto the phosphorescent vinyl backing. The 
phosphorescent material has a NYC BSA approval (#232-67-SM). Installation will begin on 3/16/93, 
and zone 3 of tower two is expected to be completed by 3/19/93. Installation of the signs is being 
coordinated along with the repair/replacement of the stairwell doors that were damaged in the 
incident. The WTC Structural Maintenance Unit is responsible for the door repairs/replacements as 
well as the installation of the new signs. The cost per sign, including installation, is 527.69, for a total 
cost of approximately 521,000. 

Operating Characteristics and Technical Description: 

Signs are 15" x 20" pressure sensitive (peel & stick) vinyU with the phosphorescent text silk-screened 
onto the vinyl material. The sign will indicate for each floor the floor number and whether re-entry 
in possible on that floor. When exposed to light for a sufficient period of time, they retain the light 
energy and will remain visible (glow-in-the-dark) in complete darkness for up to 8 hours. 

Maintenance (O&M Costs): 

Signs must be tested periodically with a light meter for intensity, and replaced when needed. 

Other (Comments): 

The above is the Phase I implementation. After opening day, the stairwell handrails will be painted 
with phosphorescent paint and phosphorescent strips will be placed on the stair treads. 

Current Status and Issues: 

A test of the signs was witnessed by the NYFD on 3/10/93. 



GBA COMMENT: Fully installed. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 



Vertical Security Patrols. 

Purpose: 

To provide prevention and detection of safety/security problems. 
To enhance communication and emergency response capabilities. 

Location and N amber of Units (Purchase & Installation Cast): 

There will be one fire watch guard for each zone in the towers for 12 hours per day (7:00am - 
7:00pm), 5 days per week. Each guard will have a flashlight and a radio. 

Operating Characteristics and Technical Description: 

The guard is an extension of the skylobby fire warden, checking for obstructions and other safety 
hazards in the stairwells. The guard will also periodically pass through tenant floor corridors when 
moving between stairwells, increasing visibility and checking that re-entry doors are not locked. The 
guard will check in at the skylobby communications desk for the assigned zone at the beginning and 
end of the tour and after each pass through the zone. Furthermore, the guard will communicate with 
the skylobby desk by radio hourly. 

Maintenance (O&M Costs): 

The estimated cost is $8,000 per week. 

Other (Comments): 



Current Status and Issues: 

Patrols will be in place when towers re-open. (As other enhancements come on line, the need for 
these patrols will be reevaluated.) 



GBA COMMENT: Presently in Service. 



WrC UFE SAFETY ENHANCEMENTS 
FACT SHEET 

Battery pack lights for elevators. 

Purpose: 

To provide emergency lighting in elevators in the event of a power failure and failure of emergency 
generators. 

Location and Number of Units (Purchase & Installation Cost): 

Approximately 300 units total Each shuttle elevator will have two units, each local elevator will have 
one unit Approximate cost is $1,000 per unit for a total cost of $300,000. 

Operating Characteristics and Technical Description: 

6-volt battery packs will be placed on top of cars with lanterns inside cars above doors. Lights will 
automatically be activated if both the primary power supply and the emergency generators fail. Lights 
will last for at least 2 hours. 

Maintenance (O&M Costs): 

Units should be tested periodically and batteries replaced every 4 years. Replacement cost for the 
batteries is estimated at S35/battery (not including labor). 

Other (Comments): 

Similar battery pack units with lanterns will also be installed in the elevator machine rooms- 
Current Status and Issues: 

40 units are currently on site, 100 units will be on site by 3/13/93. Units are being installed and Tower 
2, Zones 2 & 3 will be completed by 3/16/93. 



GBA COMMENT: Presently, installed. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHHET 



FM Wireless Communications System. 

Purpose: 

To provide a back-up communications system in case the primary public address or fire alarm 
intercom systems are rendered inoperable. 

Location and Number of Units (Purchase & Installation Cost): 

Design and testing has begun (or a wireless, independently powered communication system throughout 
the towers. There will be six base stations (one in each lobby/skylobby) supplemented by 
approximately 200 Door based stations. Estimated cost for the lobby consoles is 510,000. The floor 
stations are estimated at $2,000. (Actual costs depend on final system specifications.) Implementation 
would take place in approximately 2 months. In the interim, each tenant floor warden will be issued 
a cellular phone to provide a temporary backup communication system. The phones will be 
programmed to call out to 5 specific WTC emergency/information numbers. (See attached interim 
system description.) 

Operating Characteristics and Technical Description: 

The permanent system will use a wall mounted FM radio so OCC and skylobby desks can remain in 
contact with fire wardens on every floor in the event of an emergency. Advantages of this system over 
conventional 2-way radios include hands-free operation (no need to push a button to talk), base 
stations can call individual radios, base stations can identify which radio called them, and radios and 
base stations are battery powered allowing them to remain operational and be moved in the event of 
an emergency. Until the permanent system can be installed (2-3 months), the tenant floor wardens 
will use the pre-programmed cellular phones mentioned above. 

Maintenance (O&M Costs): 

Not known at this time. 

Other (Comments): 



Current Status and Issues: 

Tests and demonstrations of various wireless system components will begin by opening day. 



GBA COMMENT: Work in progress. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 

Battery pact lights for stairwells. 

Purpose: 

To provide emergency power to lights in stairwells in the event of a power failure and failure of 
emergency generators. 

Location and Number of Units (Purchase &. Installation Cost): 

Approximately 1,300 units total Each fluorescent light located above a stairwell floor landing (not 
between floor landings) will have will have a battery pact In the lobbies and skylobbies, 2 emergency 
lights will have battery pack backups for each bank of local elevators. These lights will also be 
provided in all stairwell cross-corridors. Approximate cost is 5150 per unit for a total cost of 5195,000 
not including labor. 

Operating Characteristics and Technical Description: 

The battery packs will keep a 32 watt single fluorescent tube illuminated for at least 90 minutes. 

Maintenance (O&M Costs): 

Units should be tested periodically and replaced every 5 years. O&M costs are estimated at 
approximately 570,000 per year for the testing and replacement of batteries as required. 

Other (Comments): 

Current Status and Issues: 

1,000 battery packs have been ordered and are currently being mounted in the stairwells in towers 1 
& 2. Mounting in tower stairwells will be completed by 3/17/93. 



GBA COMMENT: Installed. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 



Phosphorescent Exit Signs for Main Floor and Mezzanine stairwell crits. 

Purpose: 

To provide luminous signs to indicate when stairwell evacuees have reached the exit of the stairwell 
to the main floor in stairwell B and the mezzanine in stairwells A & C (Additional directional exit 
signs will also be provided for the mezzanine.) 

Location and Number of Units (Purchase & Installation Cost): 

One sign per ground floor stairwell exit, located on the wall of the stairwell. 

Operating Characteristics and Technical Description: 

Signs are pressure sensitive (peel & stick) vinyl, wiih the phosphorescent text silk-screened onto the 
vinyl material. The sign will indicate that a evacuees have reached the ground floor and with an 
arrow, indicate the flow out of the stairwell. When exposed to light for a sufficient period of time, 
they retain the light energy and will remain visible (glow-in-the-dark) in complete darkness for up to 
8 hours. 

Maintenance (O&M Costs): 

Signs must be tested periodically with a light meter for intensity and replaced when necessary. 

Other (Comments): 



Current Status and Issues: 



GDA COMMENT: Presently installed. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 



Satellite communications and control desk with tire warden. 

Purpose: 

- To provide monitoring of public areas and accessways for enhanced public safety. 

- To enhance communication between tenant floors and fire safety personnel. 

- To coordinate emergency response activities in each zone. 

Location, Number of Units and Cost: /' 

6 units total - One unit in each main Lobby and one in each skylobby. Desks will be located adjacent 
to the existing elevator starter station. Estimated total purchase cost of the units is 5330,000 
(excluding FM wireless communications system). Estimated total annual cost of fire wardens is 
aproximately $750»000. 

Operating Characteristics and Technical Description: 

Equipment - Console contains color CCTV monitors for cameras in zone, wireless communications 
station, existing standpipe telephone and standard telephone, and an emergency equipment kit. The 
console is manufactured by EM COR. A Series 73 Low Silhouette Frame will be used for the desk. 
ADT Security will provide and install the CCTV monitors and cameras. H&B will wire the desk. 

Personnel - Communications desks will be staffed by fire wardens (trained fire safety directors or ex- 
firefighters), who will be interviewed on 3/15/93 (see list of attached res ponsibUi lies). Initially, the 
desks will be staffed by Oty-Wide guard supervisors who are ex-firefighters or trained fire safety 
directors. 

Hours Of Operation - Main lobby desks: 24 Hours/day, Skylobby desks: 7:00am-7:00pm (Hours of 
operation are pending NYFD review of off hour occupancy levels). 

Maintenance (O&M Costs): 

To be determined. 

Other (Comments): 

. Fire wardens will be given a short WTC orientation course prior to their staffing of the 
communications desks. 

Current Status and Issues: 

Design being finalized between Engineering and equipment vendor. 
Installation due to be complete for Tower 2, Zone 3 on opening day. 
Installation of CCTV cables in Tower 2, skylobby 78 to begin on 3/13/93. 



GBA. COMMENT: Presently in service. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 

Su pplemental emergency equipment kit Tor lobby communications stations. 

Purpose: 

Emergency equipment will be available to support crowd control /emergency actions. 
Location and Number of Units (Purchase & Installation Cost) 

6 units total, one for each satellite communications and control desk. 

Operating Characteristics and Technical Description: 

Backpack to hold equipment, large first aid kit, 2642 keys/drop keys for elevators, 2-way radio, 2 
bullhorns, 2 flashlights and 24 dust masks. 

Maintenance (O&M Costs): 

Test and replace batteries in equipment when necessary. Replace equipment after use. Estimated cost - 
$500.00 / year. 

Other (Comments): 

Current Status and Issues: 

Currently being purchased. Equipment will be delivered 3/12/93 and stored in WTC Planning and Design 
offices prior to installation. 



GBA COMMENT: Being implemented. 



\VTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 

Tenant Services representatives at skvlobhv desks. 

Purpose: 

To assist in the tenant re -occupancy and answer tenant questions. 
Location and Number of Units (Purchase & Installation Cost): 
N/A 

Operating Characteristics and Technical Description: 

As a representative of the Port Authority, the Tenant Services 6taff will be available at each lobby and 
skylobby desk to answer tenant questions and provide reassurance regarding the enhanced fire safety 
systems. (First week of tower opening only) 

Maintenance (O&M Costs): 

■ N/A 

Other (Comments): 

Current Status and Issues: 

A personnel schedule is being developed to begin implementation on 3/22/93. 



GBA COMMENT: This service is being provided. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 

Tenant Meeting / Information Kits- 

Purpose: 

To provide tenants with reassurance and information re: WTC Safety 
To explain the incident and new fire safety systems being put in place. 

Location and Number of Units (Purchase & Installation Cost): 

Information kits will be mailed to tenants prior to move in. Meetings will be held in various meeting 
rooms in the complex, (after move-in) 

Operating Characteristics and Technical Description: 

(See attached presentation/information kit outlines.) 
Maintenance (O&M Costs): 

N/A. 

Other (Comments): 
Current Status and Issues: 



GBA COMMENT: Work has started. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 

Phosphorescent Signs for Elevators. 

Purpose: 

To provide illumination indicator for the elevator cab number and location of emergency intercom. 
Location and N amber of Units (Purchase & Installation Cost): 

Each elevator cab will be provided with small phosphorescent indicator strips and numbers. 

Operating Characteristics and Technical Description; 

Signs arc pressure sensitive (peel & stick) vinyl, with the phosphorescent text silk-screened onto the 
vinyl material The sign will indicate the cab number and the location of the emergency intercom. 
When exposed to light for a sufficient period of time, they retain the light energy and will remain 
visible (glow-in-lhe-dark) in complete darkness for up to 8 hours. 

Maintenance (O&M Costs): 

Signs must be tested periodically with a light meter for intensity, and replaced when necessary- 
Other (Comments): 

Current Status and Issues: 

The shuttle elevators should be completed by opening day. The local cabs will be phased in later. 



GBA COMMENT: Has been ordered. 



WTC LIFE SAFETY ENHANCEMENTS 
FACT SHEET 



Back-up Emergency Generators on Flat Bed Truck 

Purpose: 

To provide emergency back-up power in ihe event that primary power and existing back-up generator 
power fails. 

Location and N amber of Units (Purchase & Installation Cost) 

2-1000 Kilowatt generators will be placed on a flat bed truck which will be located on West Street 
between Tower 1 and the Vista HoteL Purchase and installation of generators will cost approximately 
5500,000. 

Operating Characteristics and Technical Description: 

Generators will be connected to the primary lighting cables in both towers and OCC using a transfer 
switch. The switch will automatically route power from the flat bed generators in the event that the 
primary power and existing generators fail. 

Maintenance (O&M Costs): 

Generator motors and power distribution systems must be inspected daily. Estimated annual 
Operations & Maintenance cost id approximately S25.O00. 

Other (Comments): 

Other permanent backup power sources are also being explored (eg. PATH/PSE&G connection). 

Current Status and Issues: 

Generators are currently on order and will be available for use the week of 3/15/93 (prior to the start 
of the re-occupancy of tower 2. Tie in connections to the electrical distribution system will be 
completed by 4/1^3. 



GBA COMMENT: Work Hearing completion. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 

Alarm Reporting System for Smoke Detectors. Sprinkler Alarms, and Tamper Alarms 

(American Multiple* System! 



Description: 

System includes all base building and tenant smoke and sprinkler systems. System does not include 
MER smoke and sprinkler systems. 

Current Status and Issues: 

System is fully restored in Towers 1 & 2 except 1 WTC floors 53-55. 
System is out of service in 4 & 5 WTC and the Sub-grade blast area. 
All smoke detectors in towers 1 & 2 have been cleaned. 



Public Address System 

Description: 

System provides warble tone fire signal to all areas of WTC and voice announcements to the core 
areas and some tenant areas. 

Current Status and Issues: 

System is fully restored except in the Sub-Grade blast area. 



GBA COMMENT: In working order. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 



Fire Alarm Call Box System 



Description: 

One pull box on each floor allows floor occupants 10 report a fire or smoke condition to the NYFD 
and lie OCC The system also provides 2-way voice communication between the OCC and the floor 
warden. 

Current Status and Issues: 

System is fully restored except in the Sub-Grade blast area. 



Fire Stand pipe Phone System 

Description: 

A hard wired telephone system which provides voice communication between stations in the stairwells 
and the OCC and fire-pump rooms. 

Current Status and Issues: 

System is fully restored. 



GBA COMMENT: Work in process. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 



Emergency Power System 



Description: 

In the evenl of a Loss of normal power, this system provides emergency power to all life and fire safety 
systems including: all emergency communications systems; fire-pumps; egress lighting; elevators. 

Current Status and Issues: 

System is restored except for emergency power to 4 & 5 WTC 



Sprinkler System 

Description: 

The system provides automatic suppression of a local fire condition. 

Current Status and Issues: 

System is fully restored except in the Sub-Grade blast area. The concourse and the balance of the 
Sub-Grade is operational. 



GBA COMMENT: Work in process. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 

Fire Stand pipe System 

Description: 

The system provides firefighters with a valved water supply to extinguish fires. 
Current Status and Issues: 

System is fully restored except in the Sub-Grade blast area. 

Elevator Communications System 
(Stentafone) 

Description: 

The system provides voice communication between elevator occupants and the OCC 
Current Status and Issues; 

System is fully restored. 



GBA COMMENT: Work in process. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 



Elevator Transport System 

Description: 

The system provides vertical transportation for building occupants uoder normal conditions and for 
firefighters in emergencies. It also may be used to facilitate building evacuation under fire department 
supervision. 

Current Status and Issues: 

Fire department response elevators have been returned to service. 

All breached elevator shafts are now under repair. 

The following cars are expected to be out of service on 3/19/93: 

Tower A - Cars 1,23,4,6,7,8,9,12,13,24,25,26,58,11 

Tower B - Cars 8,9,10,11,51,52,53,108 



Structural Stabilization 



Description: 

Ensure that all structural steel is not in danger of failing. 
Current Status and Issues: 

The stability of the lowers was never in question. 

The columns supporting the Vista Hotel lost lateral bracing as a result of the blast. 
Temporary bracing was restored as of 3/5#3. 

Additional bracing of the columns is on-going to permit removal of debris and seriously damaged 
concrete slab. 

Overall estimated quantity of debris is approximately 2,500 tons, of which approximately 1,250 has 
already been removed. 

It is estimated that an additional 2 to 3 weeks will be required to complete the removal of debris, the 
placement of additional bracing, and the removal of seriously damaged slabs. 
Reconstruction of the slab will be a normal construction project 



GBA COMMENT: 80% on line. 



EXISTING FIRE SAFETY SYSTEMS 
FACT SHEET 

Fires lairs 



Description: 

3 independent stairwells, with 2 hour fire rated walls, allow safe egress for evacuees in the core of 
each tower. 

Current Status and Issues: 



Doors and frames damaged in the emergency have been repaired. Cosmetic work is still in progress. 
All stairwells have been equipped with battery packs for stairwell emergency lights. (See separate 
"Battery Packs for Stairwell Lights" fact sheet for description.) 



GBA COMMENT: Presently in good working order. 



Satellite Communications Desk Fire Wardens 
List Of Responsibilities 



Duties include: 

1) Monitors vertical stair/corridor patrols in zones. 

2) Tests supplemental communications system (initially - cellular phones / long term - FM wireless 
system). 

3) Collects floor warden attendance information from tenants daily. 

4) Monitors CCTV in stairs and freight elevator lobbies. 

5) Supplies Ore safety plan, floor layout and mobility restriction listing to responding emergency 
personnel. 

6) Tests fireman's recall of elevators (in conjunction with others). 

7) Monitors elevator console when starter is absent/involved in other duties. 

8) Releases door locks at request of OCC during fire emergency. 

9) Coordinates with tests of fire safety equipment 

10) Maintains local emergency kit (see separate fact sheet). 

11) Responds to tenant questions regarding fire safety. 



GBA COMMENT: In process. 
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PORT AUTHORITY of NEW YORK and NEW JERSEY 

World Trade Center 

Vessey, Liberty, Church and West Streets 
New York, New York 10047 and 10048 



Visited: April 20, 21, 1993 File No. 93160-01 

Engineer: Vincent E. Sbarra, P.E. 



SUMMARY 



Owner: Port Authority of New York and New Jersey 

General Structural Data: Complex consists of a group of six fire resistive buildings, two of 
which are 110 stories in height. There are seven subgrade levels, each having a floor area 
of about 13 acres. The subgrade levels include the areas under the buildings. 

Sprinkler Protection: Automatic sprinkler protection is provided on the subgrade levels. 
The concourse is unsprinklered except that the Mercantile areas and Shops are sprinklered. 
The Plaza Buildings are sprinklered and the two towers are 75% and 85% sprinklered. 

Watch and Alarm Service: The Port Authority Police Department maintains a 24 hour staff 
within the complex. Manual fire alarms on each floor go to the Fire Department, other 
alarms including smoke detectors, waterflow alarms, etc. go into the multiplex alarm system. 
The Multiplex alarm system rings at a 24 hour occupied desk. 

Fire Department: The paid New York City Fire Department is located across the street. 
Protection grading: New York City provides a superior degree of public protection. 
Management Interest: Is good at this location. 

The Port Authority Risk Management Department provides excellent staff back-up for local 
line management. 



Page 1 
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PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



LOSS ESTIMATES 



MFL (Maximum Foreseeable Loss - Assumes no automatic sprinkler protection in service): 

10% based on a fire in the subgrade spreading into one of the buildings and 
smoke entering all buildings. 

PML (Probable Maximum Loss - Assumes protection features in service with the exception 
of one water supply): 

3% based on the loss of three unsprinklered floors plus smoke and water damage 
on several adjacent floors. 

NLE (Normal Loss Expectancy - Assumes all protection features in service): 

2% based on the loss of two adjacent floors plus some smoke and water damage. 
NOTE: Existing plans are to install additional sprinkler systems so that there will 
no longer be any adjacent unsprinklered floors by November, 1993. This would 
reduce the N.LE. to 1%. 

Risk Grades: Good in class as a high rise office building complex. 

Fire Areas: Risk is all one fire area and total values are subject to one fire. 



GAGE-BABCOCK & ASSOCIATES 
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PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



PUBLIC PROTECTION 

Protection Grading: Is superior from New York City. 

Fire Department: Paid company, located across the street. Fire alarm by public alarm box 
located within the building. 

Public Water Supply: The gridded New York City downtown distribution system supplies 
the area. Static pressure at the site is about 60 psi. The public water supply is reliable. No 
deficiencies noted. 

Private Water System: 

Standpipe Water Supplies: Consist of a connection to the 12 inch grid of the City of New 
York. 750 gpm adjustable standpipe pumps are located on the Bl, 7th, 41st and 75th floors 
of both towers. Five thousand gallon reserve tanks are located on the 20th, 41st, 75th and 
110th floors of Tower A and 41st, 75th and 110th floors of Tower B. The tanks are 
automatically filled from the domestic water system lines. On the 109th floor there is a 
cross-connection from the standpipe to the sprinkler system. Each stair (A, B and C) has 
a riser with a hose station on each floor. 

Sprinkler System Water Supplies: There is a 10,000 gallon tank on the 110th floor. Floors 
108, 109 and 110 are supplied from a 500 gpm at 60 psi pump on the 108th floor. Floors 
107 down to 32 are supplied by gravity using PRVs where needed. The 41st floors* 5,000 
gallon reserve tank serves both sprinklers and standpipe systems. The Concourse and 
subgrade levels are supplied from a 1,500 gpm at 90 psi booster pump. (Also see the 
Appendix for the latest pump test information). 

Loss Prevention: Fire Brigade consisting of Port Authority Police is organized. Frequent 
training sessions are held. Loss prevention self-inspections are being made; inspections are 
being recorded as are Maintenance inspections. 

Activity: The building is basically a seven day per week, 24-hour per day operation with the 
greatest activity during normal business hours. 

EXPOSURES 

Exposures are light. About 75 feet across the narrowest street surround the complex to 
exposing downtown buildings. 
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PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



ALARM EQUIPMENT 

Fire Alarm System: An automatic smoke detection system is provided with detectors in 
front of each of four to eight air intakes on each floor and in all elevator lobbies, with 
signals transmitted to the proprietary panel located at the Operations Control Center (OCC) 
which is manned 24-hours per day. One manual fire alarm box is located in the center core 
and is connected directly to the Fire Department. Waterflow alarms on sprinkler system 
supply pipe are connected to the 24-hour manned OCC. Supervisory alarm service is 
provided on valves. Signals are transmitted to proprietary panel located at the OCC 
(Operations Control Center). 
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PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



TOWER A 
CONSTRUCTION 

Construction: Building was constructed in 1973 and is in good repair. Construction is 100% 
fire resistive. 

Area: Each floor is 43,681 sq. ft. Total area: 4,804,910 sq. ft. 
Height: 110 story and six basements. 1,350 ft. above grade. 

Walls: Exterior walls consist of a series of steel I-beams with sprayed on fire protection and 
a stainless steel skin connected by glass panels. 

Roof: Reinforced concrete. 

Ceilings: Mostly noncombustible suspended tiles. Open ceilings are in some unoccupied 
areas, mechanical equipment rooms and service equipment rooms. 

Floors: Reinforced concrete on metal pan on protected bar joist. 

Vertical Openings: Three enclosed stairs and 99 enclosed elevators (only one goes the 
entire height of the building). 

OCCUPANCY 

This tower is used basically as an office building. 

EXPOSURES 

Exposures are moderate. The building lobby is not cut-off from the Concourse areas except 
by glass partitions. 

COMMON HAZARDS 

Smoking: "No Smoking" rule is enforced. 

Trash: Trash and floor sweepings are properly disposed of. 
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Housekeeping: Housekeeping is good. 

Electrical Systems: Power transformers are located in cut-off equipment rooms and vaults. 
Electrical wiring installed in conduit. Twenty ampere circuit breakers protect branch circuits. 
No overheating noted. The aluminum feeder cables use crimped mechanical connectors 
which are listed by Underwriters Laboratories and recommended by the aluminum industry 
for use in connections between aluminum and copper conductors. 

Heating, Ventilation and Air Conditioning Systems: Heat is hot air and hot water supplied 
from heat exchangers connected to Public Utility steam supplies. Approved safety controls 
are provided. Air conditioning compressors are located in cut-off equipment room on the 
B5 level. Refrigerant is freon. Temporary chillers have been located outside the building 
complex at grade level. 

SPECIAL HAZARDS 

Windows on the World Restaurant: The hoods, ducts and all cooking surfaces are protected 
with Underwriters' Laboratory listed automatic dry chemical extinguishing systems serviced 
on a regular basis. The hoods have Underwriters' Laboratory listed grease extractor systems 
and are chemically cleaned on a regular basis. 

AUTOMATIC SPRINKLER EQUIPMENT 

The Tower is about 75% sprinkler protected; the exceptions being Mechanical Equipment 
Rooms and some tenant floors. Work to sprinkler the tenant floors is continuing. 

Type of Systems: Wet pipe systems. 

Valves: Inside O.S.&Y. control valves. Valves found supervised and/or locked open. 

ALARM EQUIPMENT 

Fire Alarm System: An automatic smoke detector system is provided with detectors in front 
of each of 4 to 8 air intakes on each floor and in all elevator lobbies, having signals 
transmitted to the proprietary panel located at the Operations Control Center (OCC) which 
is manned 24 hours per day and has the capacity of contacting the Fire Department directly. 
Manual fire alarm boxes are located in the center core areas and connected directly to the 
Fire Department. Waterflow alarms on sprinkler system supply pipes are connected to the 
24-hour manned OCC. Supervisory alarm service is provided on sprinklers and valves. 
Signals are transmitted to proprietary panel located at the OCC. 
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TOWER B 
CONSTRUCTION 

Construction: Building was constructed in 1973 and is in good repair. Construction is 100% 
fire resistive. 

X 

Area: Each floor is 43,681 sq. ft. Total area: 4,804,910 sq. ft. 
Height: 110 story and six basements. 1,350 ft. above grade. 

Walls: Exterior walls consist of a series of steel I-beams with sprayed on fire protection and 
a stainless steel skin connected by glass panels. 

Roof: Reinforced concrete. 

Ceilings: Mostly noncorabustible suspended tiles. Open ceilings are in some unoccupied 
areas, mechanical equipment rooms and service equipment rooms. 

Floors: Reinforced concrete on metal pan on protected bar joist. 

Vertical Openings: Three enclosed stairs and 99 enclosed elevators (only one goes the 
entire height of the building). 

OCCUPANCY 

This tower is used basically as an office building. 

EXPOSURES 

Exposures are moderate. The building lobby is not cut-off from the Concourse areas except 
by glass partitions. 

COMMON HAZARDS 

Smoking: "No Smoking" rule is enforced. 

Trash: Trash and floor sweepings are properly disposed of. 

Housekeeping: Housekeeping is good. 
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SOUTHEAST PLAZA - (4 World Trade Center) 
CONSTRUCTION 

Construction: Building was constructed in 1974 and is in good repair. Construction is 100% 
fire resistive. 

Area: 616,984 sq. ft. 

Height: 7 story and penthouse and basement. 

Walls: Part decorative marble and part metal skin over steel with large glass areas. 
Roof: Tar and gravel on concrete on metal deck on protected steel. 
Ceilings: Are mostly noncombustible tiles or open as in mechanical equipment rooms. 
Floors: Reinforced concrete on metal deck on protected steel. 

Vertical Openings: Five enclosed passenger and 2 enclosed freight elevators, 6 enclosed 
stairs and one small glass enclosed mail chute. 

OCCUPANCY 

Office building with the Commodity Exchange located on the 8th floor. 

EXPOSURES 

Exposures are moderate. 

COMMON HAZARDS 

Smoking: "No Smoking" rule is enforced. 

Trash: Trash and floor sweepings are properly disposed of. 

Housekeeping: Housekeeping is good. 
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Electrical Systems: Power transformers are located in vaults and cut-off equipment areas. 
Electrical wiring installed in conduit. Fifteen and twenty ampere circuit breakers protect 
branch circuits. No overheating noted. 

Heating. Ventilation and Air Conditioning Systems: Heat is hot air supplied from heat 
exchangers supplied with steam from the Public Utility. Approved safety controls are 
provided. Air conditioning compressors are located in cut-off equipment room in the 
subgrade. Refrigerant is freon. 

AUTOMATIC SPRINKLER EQUIPMENT 

Entire building is sprinklered. 

Type of Systems: One 8" wet. No alarm valves. 

Valves: Inside O.S.&Y. control valves. Valves found supervised open. 

ALARM EQUIPMENT 

Fire Alarm System: An automatic smoke detector system is provided with detectors in front 
of each return air intake and in elevator lobbies and is installed with signals transmitted to 
proprietary panel located at the O.C.C. which is manned 24 hours per day and has capacity 
of contacting the Fire Department directly. Manual fire alarm boxes are connected directly 
to the Fire Department. 
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NORTH EAST PLAZA - (5 World Trade Center) 
CONSTRUCTION 

Construction: Building was constructed in 1973 and is in good repair. Construction is 100% 
fire resistive. 

Area: 774,984 sq. ft. 

Height: 8 story and penthouse. 

Walls: Part decorative marble and part metal skin over steel with large glass areas. 

Roof: Tar and gravel on concrete on metal deck on protected steel. 

Ceilings: Mostly noncombustible tiles, and partly open in mechanical equipment rooms 
and/or service areas. 

Floors: Reinforced concrete on metal deck on protected steel. 

OCCUPANCY 

Office building. 

EXPOSURES 

Exposures are moderate. 

COMMON HAZARDS 

Smoking: "No Smoking" rule is enforced. 

Trash: Trash and floor sweepings are properly disposed of. 

Housekeeping: Housekeeping is good. 

Electrical Systems: Power transformers are located in vaults and cut-off equipment rooms. 
Electrical wiring installed in conduit. Fifteen and twenty ampere circuit breakers protect 
branch circuits. No overheating noted. 
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Heating, Ventilation and Air Conditioning Systems: Heat is hot air supplied from public 
utility steam supplied heat exchangers. Approved safety controls are provided. Air 
conditioning compressors are located in cut-off equipment room in the subgrade. 
Refrigerant is freon. 

AUTOMATIC SPRINKLER EQUIPMENT 

Entire building is sprinkler protected. 

ALARM EQUIPMENT 

Fire Alarm System: An automatic smoke detector system is provided with detectors in front 
of each return air intake louvers and in elevator lobbies with signals transmitted to the 
proprietary panel located at the O.C.C. which is manned 24 hours per day. Manual fire 
alarms are connected directly to the Fire Department. 
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PUMP HOUSE 
CONSTRUCTION 

Construction: Building is in good repair. Construction is 100% fire resistive. 

Height: A below grade pump house. 

Walls: Reinforced concrete. 

Roof: Reinforced concrete. 

Ceilings: Open. 

Floors: Reinforced concrete. 

Vertical Openings: None. 

OCCUPANCY 

A pump house with filter screens for pumping river water to the World Trade Center 
complex for cooling purposes. 

EXPOSURES 

Exposures are light. 

COMMON HAZARDS 

Smoking: "No Smoking" rule is enforced. 

Trash: Trash and floor sweepings are properly disposed of. 

Housekeeping: Housekeeping is good. 

Electrical Systems: Power transformers are located in an enclosed vault. Electrical wiring 
installed in conduit. Large ampere circuit breakers protect branch circuits. No overheating 
noted. 

Page 13 

GAGE-BABCOCK & ASSOCIATES 



PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



Heating. Ventilation and Air Conditioning Systems: Heat is hot air supplied from electric 
unit heaters. Approved safety controls are provided. 

SPECIAL HAZARDS 

The river water is treated with a liquid solution of Sodium Hypochloride which is properly 
handled and stored. 



GAGE-BABCOCK A ASSOCIATES 



Page 14 



PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



BELOW GRADE LEVELS (Also called sub-grade) 

There are seven levels below the structures, each having a floor area of 13 acres. These 
levels are reinforced concrete and are used for Parking areas, Building Services, Service 
Offices and Shops, Tenant Services, Loading Docks and Storage Areas. (NOTE: At the 
present time parking has been discontinued.) * 

Comment: This complex has recently suffered a terrorist bombing of a very large 
magnitude. The bomb was in the subgrade and, although it caused considerable damage to 
flooring and building services, the important building support structure was only slightly 
damaged. Repair operations include several features which will provide for a much higher 
level of fire protection and security in the future. These repair operations are progressing 
at an accelerated pace and many are in effect already (See separate report.) 
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Electrical Systems: Power transformers are located in cut-off equipment rooms and vaults. 
Electrical wiring installed in conduit. Twenty ampere circuit breakers protect branch circuits. 
No overheating noted. The aluminum feeder cables use crimped mechanical connectors 
which are listed by Underwriters Laboratories and recommended by the aluminum industry 
for use in connections between aluminum and copper conductors. 

Heating. Ventilation and Air Conditioning Systems: Heat is hot air and hot water supplied 
from heat exchangers connected to Public Utility steam supplies. Approved safety controls 
are provided. Air conditioning compressors are located in cut-off equipment room. 
Refrigerant is freon. Temporary chillers have been located outside. 

SPECIAL HAZARDS 

Observation Deck Snack Bar: The two hoods, ducts and all cooking surfaces are protected 
with Underwriters' Laboratory listed automatic dry chemical extinguishing systems with last 
service date of March, 1993. The hoods have Underwriters' Laboratory listed grease 
extractor systems. The date of last cleaning was December, 1992. 

AUTOMATIC SPRINKLER EQUIPMENT 

The Tower is about 85% sprinkler protected; the exceptions being Mechanical Equipment 
Rooms and some tenant floors. 

Type of Systems: Wet pipe systems. 

Valves: Inside O.S.&Y. control valves. Valves found supervised and/or locked open. 

ALARM EQUIPMENT 

Fire Alarm System: An automatic smoke detector system is provided with detectors in front 
of each of 4 to 8 air intakes on each floor and in all elevator lobbies, having signals 
transmitted to the proprietary panel located at the Operations Control Center (OCC) which 
is manned 24 hours per day and has the capacity of contacting the Fire Department directly. 
Manual fire alarm boxes are located in the center core areas and connected directly to the 
Fire Department. Waterflow alarms on sprinkler system supply pipes are connected to the 
24-hour manned OCC. Supervisory alarm service is provided on sprinklers and valves. 
Signals are transmitted to proprietary panel located at the OCC. 
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APPENDIX A 



Recent Standpipe and Sprinkler System 
Pump Test Results 
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THE PORT AUTHORITY OF NY&NJ 



HEHORANDUM 



TO: August Preschle, Manager, fforld Trade Center 

FROM: Russell E. Earle>/ 

DATE: January 6, 1992 

SUBJECT: VTC 1991 STANDPIPE AND SPRINKLER FIRE PUMP CAPACTTT TESTS 

COPT TO: T. Cancelliere, N. Chanfrau, G. Cummiskey, H. deVries, R. Kudlacik 



Risk Control Division (RCD) staff conducted annual capacity tests on 
the standpipe system fire pumps and the tvo 108th floor sprinkler system pumps 
on December 11 and 12, 1991. Test data sheets are attached. 

Test results are satisfactory. RCD recommends relocation of the 3/4 
inch circulating relief valve on 108 "B" sprinkler pump from the suction side 
the discharge side. The 108 "A" pump has not been equipped vith such a valve 
and RCD recommends that one be provided per NFPA20, 2-6. 

We appreciate the cooperation of your staff during these tests. If 
you have any questions on this matter please call. 




Russell E. Earle 
Supervisor 

Fire Protection Engineering 
Risk Control Division 
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itomatic and/or Manual f^l 



Ammo tor 



sc, Sw. 

r. Br. .— m^-fr PP-IoOQ ! Voltmeter 

3 rrer F ~ 3-S 1 .— fa .% Pilot Light 



AJ A 



>t in Pressure 



f out Pressure AJ A 



GASOLINE ENGINE 



*er 



, Cylinders 

:fid 

5 . Speed 

,p No 



ft. P.M. 
R.P.M. 



REMARKS 



■Prr fid/fro^ Mfnvn^ 

/KjloU ORt PICS' 7*0 



Pump No. 3 bDOS.S* 



Used For . 



Located at T?> " VMT P=l0ftA M E~-fe 

Tested *y A.JeV/O EX T.riH^^^n,,. 



Spe.d 
R.P.M. 


Diieh. 
Press 
lb, sq. in. 


■Suet. * 
• Lift 
Head 


Net 

Hood 
lb. sq. In. 


Streams 


Pitot 
Press 


. Colt. Par 
Mi nut • 


Vol it 


Amp i. 


Ft. Q { 
Ho<o 
each tlreom 


No. 


Six* 








A/ 
















cm 




R- 


377 










i l 


















































/oo 






P R 










pf l 






1-7 to 














75D 




2-70 


















































UftT 


2-T 






L Les 























































































































Kind and Size 
of Hose Used , 



* Readings marked + in suction column ore hoads above atmosphere, those marked - org lifts. Boih refer 
to roadings on suction gaga and not to static hood. They are given in lb. per sq. in. 



Wo^l7> TRPr^e CSAJ~^H 




FLOW IN GALLONS PER MINUTE 



PUMP 7.Sl?/f'2^T GqIs. ot . i> S//Y Sxflt 

Centrifugal — Stage . 

Make PPrgA. LEVS 



Net Heod 



t~t~7 0 RPM, Impel. Diam. — f fa b _ Inches 



Speed 

Shop No. gnPffi C4 



ELECTRIC MOTOR 

-laker : C P ^Tl A/PTfl^TAl 



Type or Form 

' srO h.p. -3 

... Volts i 



Amps, at full load 

Shop No. F- fl 3 / 



D.C. Squirrel Cage^ 

Phase 6 0 

Speed 



Slip Ring 
_ Cycle 
— R.P.M. 



rONTROL PANEL 
laker 



\odel No. or Type No. . 



\utomatic and/or Manual At A-/l>l>AL 



JiSC. Sw. 
iir, Br. . 
tarter — 



Ammeter - 
Voltmeter 



to 



Pilot Light 



lut in Pressure 



MA 



ul out Pressure 



MA 



GASOLINE ENGINE 



]ker 



o. Cylinders 
ieed 



.P, 



-Speed 



.;R.P.M. 
.R.P.M. 



lop 



No. 



REMARKS 

ruufiti test - /toy)?* I 

0AH.1T *J%ETi>. 

tt/A/tgft. g\y-riOAJrt<E^ 



Pump No,- *l ^ ^ 



Used For 5T*UJ>lPl*>f=- 



Located at rO u) ' a ^ / ^ ,' M ^ 



Tested »y frrdeMlP* T Hi )h PHfL.tr Y Dato <-tlJ,lh 



Speed 
R.P.M. 



Ditch. 
Press 

lb. sq. In. 



S'VP 



122 



■Suet. * 
. Lift 
H«ad 



IHURIU 



ISA 



I 



Net 

Heod 
lb. *q. In. 



Sfr«t 



No. Slx« 



Pilot 
Pross 



Call. Per 

Minute 



7.^0 ■ 



Lf=SJ th-aa' ar^T ftJU- 



tt*<r 



Volt* 



Amp i. 



/or 



122 



Ft. of 
Hoio 
each sit«crc, 



Kind and Size 
of Hose Used 



Readings marked + in suction column ore hoods above atmosphere, those marked - ore lifu. Both refer 
to readings on suction gage ond not to static h«od. They are given in lb. par tq. in. 



PUMP 



Net Head 



Centrifugal . 

Make „ PETrR-UFSi 

Speed [11 9 R.P.M. Impel. Diam. 

Shop No- 



tage 



Inches 



ELECTRIC MOTOR 

Maker CQ KlTlUiGArTAL, 



Type or Form iM HVS US d.C. 

j^fl h.p. ^ 

H\gO Volts ~SL 



Amps, at full load 
Shop No. 



S quirrel Cage - 
_ Phase _ 
- Speed 



Slip Ring 
— Cycle 
/7^TQ R.P.M. 



CONTROL PANEL 



vladel No i or Type No. 



Automatic and/or Manual 



)isc. Sw. _ 

:ir. Br. .TTE-KPP-t&PO 

tarter _ 



ui in Pressure „ 
ut out Pressure 



ALA. 



Ammeter j 1 ^^** I* 

Voltmeter V ^ 

Pilot Light 



A /' A 



GASOLINE ENGINE 



laker 

10. Cylinders 

peed 

,P Speed 

top No. 



R.P.M. 
.R.P.M. 



REMARKS 



Pump No Afapftflh — _ UmmJ For -CTrt-Af D P f Pi* 

Located ^ TBUJFft"^ V^FLftftR N(?ft 



Tested ^ m ^g^je-r^.H^MPtfA.ey oat, ^ ///?/ 

W-rL JTAPF ' ------ ' ; 



Kind and Si2e 
of Hose Used , 



Speed 
R.P.M. 


Dtsch. 
Press 

1 b>> s 1 n» 


■Suei. * 
. Lift 
Hood 


Net 

Hood 

la * fl» S/V 
1 U| * H * ' ' 


Streams 


Pilot 
Pre*! 


Call. Per 

Minute 


Volts 


Amp j. 


Ft. ol 
Hoio 


No. 


Site 
























{ ( 1 c. 






za 






























































(*rt OA/ 

/O 0 


zip 












/ 












75l> 


All — 




























































NO" 








ion 








?S' 










i t — 































































































* Readings marked + In suction column are hoods above atmosphere, those marked - are lifis. Doih reler 
to readings on suction b°9» o na " rtol lo sialic heod. They ore given In lb, per sq. in. 



7^™ FLOO& V /4Wi> n & ! T^cJED? y 



£00 400 GOO 600 I00O 1200 I4O0 l&OO 1600 £000 




FLOW IN GALLON S PER MINUTE 



PUMP-53L&/2S32 Gals, at fa 0/j> 9 1 Net Head 

Centrifugal V ft P" I ^ Stoge 1 - 

Make • PtTgftU^ • ■ 



Speed R.P.M. Impel. Diarru 
Shop No. 

ELECTRIC MOTOR 

Maker .W^T^^UlP 



lnch< 



Type or Form 

39.7 



H.P. 
Volts 



D.C. Squirrel Cage. Slip Ring 

k 0 Cycle 

/?6jT R.P.M. 



Phase 
Speed 



Amps, at full load' 
Shop No. 



CONTROL PANEL 

L TO Al 



vlodel No. or Typo No. - 



Automatic and/or Manual A"OTn /X ATI L 



ton 



)rsc. Sw. Ammete 

:ir. Br. fcPTrfBfr j3t»C)0 Voltmeter — 

■tarter CnP7>fg-> jWUOQ Pilot Light V 

"uf in Pressure ST> H I ' 

:u1 out Pressure "? N» ^ t & 



GASOLINE ENGINE 



oker 



o. Cylinders 

■jeed 

.P Speed 

iop No. 



R.P.M. 
R.P.M, 



REMARKS 
ft -^XHAtOU XT^i^ ffR-ie/^ 



Pump No. 3 HP/A 



Used For 



Located at TP**" 5 "*- ' 0 rH PLfi OR At PI? 



TeJfed by /Vde^ltieX.TiflV»Mp*mgY Date ^ h I fo I 



' opeea 
R.P.M. 


Dlich. 
Press 

lb. sq. In. 


■Suet. * 
. Lift 
Head 


Net 
H*od 

lb. *q. 1ft. 


Streams 


Pilot 
Prcts 


IjoI*. r«f 
Minute 


Volt* 


Amps. 


Fi. ol 
Hoic 
ecch jlrecm 


No. 


Slx« 






r ft 


















/79? 




71) 




— 





_ 


i 






















































1Z 


8 






9 




£> H-BA-v 










- 


— 








3f? 


















































CA 


















J-a*-i 


-* 


In/? 


2. " 











































































































Kind and Siie 
of Hose Used . 



* Reoding* marked + In suction column are hoods above atmosphere, those marked - are lifii, Both rafer 
to roadings on fucllon gage and not to Italic head. They are given in lb. per iq. in. 

T/3C.H 0 At ETErl Aj/R FU A/CT7 0 Kj . 



v. 



VjQ&Lb T^^-^E CF-MT^)\ 



too 



400 



GOO 



&O0 



iooa 



120Q 



1400 



I GOO 



aooo 




FLOW IH 6MLOMS PER MINUTE 



PORT AUTHORITY of NEW YORK and NEW JERSEY 



World Trade Center 



APPENDIX B 
Recent Occupancy List 
Towers A & B 



GAGE BABCOCK A ASSOCIATES 



Page 17 



~j U : r ':i J -K^ 'r : ^- '^^ i::- 1 -!:;'/^-;/:- .WJC_Toiyer A Occupancy 



Hun Tim: 11:04AM 
Run Date: 4f8«3 ' 



No. 


isnant -.^^.-^v.. v.-.-.- 


rioorisi.:-.. 


\^^.-.. 

uate(s) 




1 


Cantor Fitzgerald .' : ; \i -. 


104— 3247 


, Z7- 




■ 2 


Jrown Si Wood V " -l^ vs 








- 3 


^ontinontal Fwdng.-." . I 


11 OJ 






■ > 
. *» 


ixeu, utr/rM ' 


O/ ■ 


'■'■■■'■• ?ft'-"* 




fx 






?q.q 




- 6 


Yosudu Bank 


■ . 88. 


29-17, 








8969".. 






o 




-'■ B71 1 






Q 


i*nuyoitu OGnic -■ . 








1 r\ 

IV 


ini 1 (JUico uenior .- 


J no/ .- 






11 


Richord Kovg Assoc* -. 


A1 9Q 

. oi m - 






' 1 9 


roicun >ur t^oryQ 




9Q '■" 




■ ft 

1 O 










14- 




"■ ■ 10997 V 1 " : 






" IK 


MY lulatrn Tmn* Ormn * 




29-': ; - 


. - .. ■ 


' ' IS 

1 w 


Runic of YoirAKjtmjt 


■ 8067-'-:; 






17 


Tlrrt Am Afififl n Icrimfl ^ 1 ■* ■ 








■:■ 1(1 




■„".' 8403 


r " 29i"^. 




14 


1 HfR-AMPfi'" .' f ' ' ' - ■■ ■ ■ 
yj rvn Av/vi - * » ■ _ - ■ ■ 


~..' 7ft4T' ;f - 


: --':V 29^- 




" 9n 


Ae!«tt<-> fVim II ' 


' fiRRK ; ) ' 


?q''.-' r .' 






^viuyii wuuii/iamiiv ■ 


'■ 1CW.9K "•'" 








Cl Irt | f"| |"t Iffkt 

wUM dully r\ Ol 


391 B '-■■ 


• 29 




23 


Banco Sud Amnrico " . ■ - 


8947 


29 




- 24 


Vilas Fisher 


2101 


29 




■ 25 


J.F. Kflroy . 


' 1B69- " 


: 29 '-r, 




2S 


CSCEC - US Inc. ■" 


2949 . 


- 29 ' 




27 


Crowley American Trans. 


: 2473 


• ' : : 29 




. 28 


Candia Shipping " ' '■ ~' '■ 


1111 


' 29 




29 


Chang Hwa Bank ' 


3211 


29 




,- 30 


China Untied (CNCC) 


. 3333'- 


29 . 




31 


Hanshin Securities'" *■'■-■■*■ ■ 


- 2149 r 


• 29 




.' L 32 


Loufboujrow Assoc." '■'" '^'<r ; 


2413 


29 '^ 


.... 


33 


Grigs by Branford PoweO - 


■.' '. 1E35 : '"V 


29 ~ ; ' 




34 


American Sun Else. 


29B7 


'29 




■ 3S 


tvory Coast Ernbosy. > ' - 


. 2607'" 


' 30-31:1 




36 


CardCall IntT Vi: .-'" 


3269, 


• •: 30-31 ' . 




37 


Cagney, Cole,' / ~ 


'■■ 1543 V; 


30 . : 




|- v 33 


CE0EL , ^; r T"'V'*" ^ r; "" 


-•• 0051 




. - 


"rv 39 


wtca.^.'^^^- '; 


7701. 3600 


; : - : :--v 30 




••>••• 40 


Mutual Int'i Frwrdng.7/: 


V- 2111 >" 


: ^ 30'^ 




••••.41 


Okasan Int'l Am'^iv. 


"i 8727;-' 


■ 30-:;^ 




42 


Hachijuni i -'^ ■ ,* ' 


X 8697v' 


vy-. 30'^ 




43 


Fedaral Eastern Corp.': : 


' 2447': ! ' : 


^■30;^' 





. ."-. : ~.'; T WTC TOWBf A" Occupancy- '~ ■ Run Tim-: 11:04 AM 




No. 


Tenant 


Roor(s)./. 


Date(s): 


^•uin* Dat* 


44 


Norton Lilly V ;-"*,''."'-" 




-/ ^ 30 




45 


Sumitomo Marine&Hre ' 


8036 


- 30 




46 


Shiga Bank ■ 


9166 


OU 




47 


r on"omin Int'I Trado 


.' 1647 '■. 


3U 




48 


tfako Securitios' 


'. 8369 ' ■ 


■ ' oft ■ 
-.30 




49 


Kaiser tn{'t (nc;Vj : ft ^ S , € : -':' 


'■■ 16B3'\ : 


.- - 30 - 




60 


Daohan Invt' Trust - ■ 


2647 


:.. 30 




61 


Porcolla Vicinland Cd";.> 


2747-?.*' 


30 . 




62 


Phillip Bros. " -V" 


■ 2856 


- 30 




63 


Marc Comrnoditiea J 


1541- 


30 




64 


Mc Carter & English 


. 1619 


30-S 




65 


Cosmopolitan Snpng. "■ .'' -". 


. 1411 '•' 


. 30 -. 




66 


Middle Market Group 


^671 /"v. 


* 30- 




.67 


Lucky Insurance i : 


:'. 7705 >'.i : 


■ 30 




68 


Employees Manpower 


'---.'4587;?'/ 


J'fcv' o /% "j' * 




69 


Dyson Shlpplng"}^'^ 


*r''"l907-f',v*' 


f-.'ii 30 r/- 


■■■"■Vj"-/ .'■ •■ ■ 


60 


Nicholas Splrui -A'- • - 


8929." 


;■■ .30 ■ 




61 


Ashikaga BanJcivO*.^- ' ■ 


8161^'- 


■'.^ ?■. 30 ■■ 




62 


Tokyo Metro.'Gov't. " 


: 7929 ".' 


' 30 




■ 63 


Dr. T. Tokomano 


' : - r 2i6lV-'\ 


■*■ 30 




64 


Multinational Comp... 


2136 . 


30 - 




DO 


AIG Aviation ■"« 


63o3 : 


■■■ oU ■ 




EE 

DO 


F.J. Wilkes i Co \ ■'-■"* : - ' 


2271 -> J ■ 






. O/ 


PTP Commodities"*""^ '■ *. 


.. 134o ;-. 


- - ■■ . JU ■ 




OO 


i ono ooriK * * ■ T- -i \ , 








" fiQ 


^^hf inn ITijua Inn mni^a 


7QZ1-" : ' 






/ w 


\ t it 11 at* a ■mrViitx ^^t\ 

vDiios oiwanisnip L,o t ■ - 


0 1 .-=. 


v 'aft-.. - 




71 

/ i 


Ohm* Inf /^a Art 

vwunti inter ucoon ■■ . 




"an "- . 






Pari i^ai l"*** J- -, 


" 977K -■ 


■ ou - 




•■7% 


V/rtnl Int'I .V"^ ■ V f, " f "/'*« 


1RR1 V: 


^0=''"' 

OU !,: 






^■c^nnn»^-'^yrW^---?'^^ r 


. - 


■- OU Of ■ 1 




= 7fi 




i - Wt/ i 


'i * O 1 


. . . 


/ o 




' OAn-r :* 


f*l :. 

■ O 1 




77 


Primp act tf"*nm "■■** 


«4UD - 


;:i V'qi; ■ - 

< . ..- O 1 




7ft 




?R7^l 1 


■ O 1 




79 


ouiko ct wimon 


T171 
OJ / 1 


O 1 






ivi m ii mil on insi* ui fviyi. - t 




" 31 : ' 




* 81 


W.A: Pba\p9- i'Z'Xfrr 


>-"2109'v'' : 


^-31^-V 




82 


Thai Farmers Bank ' 


8373 ':. 


31 




- 83 


Bankok Metro. Bonki v '~>'* 


• : .' 2741. : ^ 


J v-'" ; ; 31 ^ " 




• 84 


Dong Suh Securities.- 


' '2049 V 


; " : ^'-31 :: V 




• 85 


Zensfunren Bank; 1 "-'^-.'-'' *■' ■" 


V 8023--V 






86 


Shanley St Ftshor. """" 


8961 ■' : 


'■■ 31 





.i:-V%v"' - "'s;vV; : -"' ; rYWTCTowar A Occupancy' Run Tln ** : *" 

- • , ;,' . ■'■ Run D*to: 4/8/93 







.-' .v '■ -. 


■■- '_' ■ ■ BucifMca 


No. " 


re nan t .'• ■ 


Roor(s) 


5ate(s) ' f 




130 i 


3onk o1 Communications " ■ 


: 2947-' 


- 3 




131 


National Custom 8rkr*: : i : ' : " 


'■>' t163>V' 


■iy^3'^ .■ 




^ 132 


3ra'uner Int'l C^rp.V. -^'-tr 


1109V-: 






133 


Northern Trust Int'l Bonk 1 - 


■r. 3941 






. 134 


Centura Ribeiro; ■.'"--' 


V 2247 . ; - 


i'-'-.3 




135 


Hills Belts 6t Nash 


■V 5215 .: 


3 ■ 




136 


Nathaniel* RuvolI '^'V : ' " 


620Sr;.; 


■ 3'--'.'- 




137 


Scoia Rtek Mot." 1 


' 6209 ; 


■■■ 3 




138 


Rohdo & Uesenfald 


■ 3271 'J 


3 




139 


M. A.'Kotz ? y:*-v'.v^ 'y^gZ 


f '4616 ':'- 






140 


Itving R. Boody '',.*;•=".■■;.-.;. 


637V*>> 






141 


Hyundai Securities ■". : 


."' 4626 •' - 


-.":J.'"4" V ; . 




142 


Toleport Comm. Group ■'."£'■" 


.^612lVC 






143 


lyo Bonk ''■\.'?">V.-*j:''\'-'A' 


" : " 7923 -; ;' 


-■ . o ■ ■. 




144 


PA fVnrfit tlnlnn ■ ■ J 1 -^ i"- 


''■'i'!'1467;:'.V. 


s '*" l i- ' I? 




. 1 "to 


Rnlan ^*fr\Jht 1 Ai tiTh limn 1 1 ■ ^ 


4t58B '■" ' 


\-;V O - " 






llnttAVI Rflnmnn'a Sarwlca'r" 


v 21 6 1.;- 


~- c ~ ' ■ 
• O- . . 




147" 


Pi ib< intra fitv Ranlc'" T- V' 


■ ■■ 8419-^:"': 


c- :' ■ ■ 
■ 3 




148 


Shinjoka Bank' " 1'":-." ■ ■ ;)*"■* - 


'•' 8026 


-V r.* ■ C ; ■; 




149 


ftrAneakimhlAns ! 


2973 :/ ; 


-v.'." 3 


; ; : 


. 150 


Grant Int'LV-'*^ 7 ^'^'^^' 




1 5 ■ 




" 151 


Slnochorn Amor." Hid. 


H'-' 6301-ar 


•-.r\. O .'- ■ 




162 


Hvnkuno Bank'- / . 


^ 8601 


■ ■ ^ . 




153 


InhHco BoIIroornsv"'/' ■ !" ■■'' 


■ : 106 


'■■"-7": : S*- ; 




154 


Republic of China *•«."•' 


>"7963 


; .'V v "- r 5'.r ■■ 




155 


Asbestos Control '' 


2537;- 


5 •:' 

w ■ 




156 


Grigfls & Sontow " .-. "V 


2609 . 






157 


Gulf stream Commod.'.'-'.''? 


2743 .V* 


■ . 5 




' 168 


Turner Construction i- .~* m ■ 


. v 1969 






- 1S9 


Sangyb Co: Limited y-**-:".'-'.' 1 . 


.s-:'1147;?:* 






. 160 


Voiles ShJppinflV^.'-": -"; '" 


1161V' 


5 ^ ■ 




161 


Orgsnlzacion Vonlmpex' -- 


. ." 2663V.; 


5:S. • 




. 162 


Krikor Papozlan '■ • i:**?- 


• 7947 


5";.- ' 




163 


Koroa Associated Sac. -v' 


3311? 


5'V..- 




164 


Bramax Mfg. ■■ -:rX-r'y- '- 


-;v-4537;- 


5 : •'. 




: 16E 


Council Geru of Paraguay 


-V. 1947< v 


- 5'.:.-- 




. 166 


BAO Hercules *- J .'<~:? ■"■ i ";-\tV 


. 4521 V-i 






'■ 167 


Manhattan Cult. Council V"- 


1717 .;. 


•.'i-; 5- - 




> lea 


PA Departments*'.-' 'ir&z Z?£i 


'.".Various'.' 


6-9 - 




16S 


Amroc Int'l Corp.*fi 1 / ." 


2269"; - 


6 




..; 17C 


> Misslon'of Clin- Govt-- '-" -"i r : 


■•v" 2273 V 


6 -~ ■ 




. ■ . 171 


China Patant&Trdnvfc-'^'-V 


^ 2551^ 


> -v; 6 




v 17; 


- Dynamic Harvester {V - 


-i. 2841. 


6 -'-'.- 






1 Hirschboch & Smith v. 


r. .1407 - 


6 -.v. 







Run Tlnvt: 11*4 AH 



^^^^^^i\V^/r^-^:^j^^ : : ;'. ;V~.; Run Data: 4/a/93;.:.y 



No. 


Tenant - ■ 


Floor(s) ' 


Date(s) 




174 


Peter the Great ■* ; - ' ■ 


- 1709 


■■• 6. 




176 


Venture Mgt. Consulting ' 


2141 " 


■ 6 --. 




176 


WotC Alton fii Co.'- 


.1413 '■ 


. .... 6 - ■ ■ 




ill 


mt i.i>oDai inc. 


^ 1 AC 

■ . Z14D . 






no 

I/O 


Trade woy Inc.:-, .'. ■ » ■? 


*..400 J.'. 






i /y 


i«nase rv)BruH)itan . 


' "7 a ' 




: i 


1 OU 


Tower Computer Servlcos . 


-."i . n n o 4 ' ' 

. ; ^Ual :> 


. or.-- 




. lol 


<r : — — 

Cooper Noff fit Assoc. : 


■ ■- Zol 1 . ' 


- ■ ,■ Of ■ ■■ 




io2 


INoU ' ■, '.*- : ■ " . 




Of . 




1 83 


K.r. CanoD & Co. Inc ' - - 


- 2143 ■ 


■ ■ Of ■ 




1 &4 


Software Research - 


4639 


. 67 ■ 




185 


AOS Associates - 


2761 :: - 


■-■ ;.- ■ 7 




186 


Shows Leasing 


8909 : 'f.-' 


.'.r. - ' T . i 
■ /■ ■■ ' 




187 


Daewoo. . . ■> ^ 


8949 


■ '■ l- - f .■ 




188 


Fortis ■ 


6001 V-" 


.: .■■/ * - 




■ 189 


Chase Manhattan 


!. 73 ■* 


/ .■■ 




1 SO 


Financial i ecn int 1 L-r, - . 


... 4oua 


ft '. V ■ 




1 Q1 
lol 


uump mi 1 ■ ' . 


one 1 ' ■■• 


a ..■ 
*j ■ 




1 Kit 


Borol Si Mullen 




.... J7 




too 


^of qodo iraao vtr. > ..... 


i [ma 

: IDU9 > 


... Q ■ 




.- 134 
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